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(57) ABSTRACT

A rotating electric machine includes a ring-shaped cover.
The ring-shaped cover includes an outer peripheral portion,
an inner peripheral portion, wall portions, an outer periph-
eral channel, an inner peripheral channel, and radial chan-
nels. A coolant supplied into the ring-shaped cover is to flow
through the outer peripheral channel by gravity. The coolant
is to flow through the inner peripheral channel by gravity.
The radical channels include a first radial channel and a
second radial channel. The coolant is to flow from the outer
peripheral channel to the inner peripheral channel by gravity
through the first radial channel. The coolant is to flow from
the inner peripheral channel to the outer peripheral channel
by gravity through the second radial channel. The coolant is
to flow from the second radical channel by gravity through
the outer peripheral channel.

5 Claims, 9 Drawing Sheets
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1
ROTATING ELECTRIC MACHINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C. §
119 to Japanese Patent Application No. 2015-228654, filed
Nov. 24, 2015, entitled “Rotating Electric Machine.” The
contents of this application are incorporated herein by
reference in their entirety.

BACKGROUND

1. Field

The present disclosure relates to a rotating electric
machine.

2. Description of the Related Art

In general, in rotating electric machines, slots are formed
in a stator so as to be arranged in an annular shape, slot coils
are inserted into the slots, and coil end portions protrude
from an end of the stator in the axial direction.

Various technologies have been developed in order to cool
the coil end portions. For example, Japanese Unexamined
Patent Application Publication No. 2010-166710 describes a
stator for cooling the entirety of coil end portions substan-
tially uniformly and for improving the cooling efficiency by
increasing the flow velocity of a coolant when the flow rate
of the coolant is increased.

SUMMARY

According to one aspect of the present invention, a
rotating electric machine includes a slot coil, a plurality of
radial coils, and a ring-shaped cover member. The slot coil
is inserted into a slot formed in a stator. The plurality of
radial coils is connected to the slot coil at a plurality of coil
end portions that are arranged in an annular shape, each of
the radial coils extending in a radial direction. The ring-
shaped cover member covers at least a part of each of the
coil end portions, that accommodates the radial coils, and
that is attached to the stator. The cover member includes an
outer peripheral portion, an inner peripheral portion, and
wall portions. The outer peripheral portion surrounds outer
peripheries of the coil end portions. The inner peripheral
portion is surrounded by inner peripheries of the coil end
portions. The wall portions extend along the radial coils in
the radial direction and that protrude further than the radial
coils in an axial direction. A coil cooling channel is formed
in the cover member and includes an upper-side outer
peripheral channel, a first radial channel, an inner peripheral
channel, a second radial channel, and a lower-side outer
peripheral channel. A coolant that is supplied from an upper
part of the outer peripheral portion flows along the outer
peripheral portion by gravity through the upper-side outer
peripheral channel. The coolant flows from the upper-side
outer peripheral channel along spaces between the wall
portions and the radial coils by gravity through the first
radial channel. The coolant flows from the first radial
channel along the inner peripheral portion by gravity
through the inner peripheral channel. The coolant flows from
the inner peripheral channel along spaces between the wall
portions and the radial coils by gravity through the second
radial channel. The coolant is discharged from the second
radial channel along the outer peripheral portion by gravity
through the lower-side outer peripheral channel.

According to another aspect of the present invention, a
rotating electric machine includes a stator, slot coils, radial

10

15

20

25

30

35

40

45

50

55

60

65

2

coils, and a ring-shaped cover. The stator has slots extending
along a rotational axis of the rotating electric machine. The
slot coils are provided in each of the slots, respectively. The
slot coils have coil end portions which are arranged in an
annular shape viewed along the rotational axis. Each of the
radial coils extends in a radial direction of the annular shape
and is connected to each of the coil end portions. The
ring-shaped cover accommodates the radial coils and is
attached to the stator so as to cover at least a part of each of
the coil end portions. The ring-shaped cover includes an
outer peripheral portion, an inner peripheral portion, wall
portions, an outer peripheral channel, an inner peripheral
channel, and radial channels. The outer peripheral portion
surrounds the coil end portions around the rotational axis.
The inner peripheral portion is surrounded by the coil end
portions around the rotational axis. Each of the wall portions
extends along the radial coils and is provided between the
outer peripheral portion and the inner peripheral portion
viewed along the rotational axis. The outer peripheral chan-
nel extends along the outer peripheral portion such that a
coolant supplied into the ring-shaped cover is to flow
through the outer peripheral channel by gravity. The inner
peripheral channel extends along the inner peripheral por-
tion and is surrounded by the outer peripheral channel
viewed along the rotational axis such that the coolant is to
flow through the inner peripheral channel by gravity. Each
or the radial channels is defined between each of the wall
portions and each of the radial coils and connects the outer
peripheral channel to the inner peripheral channel. The
radical channels include a first radial channel and a second
radial channel. The coolant is to flow from the outer periph-
eral channel to the inner peripheral channel by gravity
through the first radial channel. The coolant is to flow from
the inner peripheral channel to the outer peripheral channel
by gravity through the second radial channel. The coolant is
to flow from the second radical channel by gravity through
the outer peripheral channel.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many
of the attendant advantages thereof will be readily obtained
as the same becomes better understood by reference to the
following detailed description when considered in connec-
tion with the accompanying drawings.

FIG. 1 is a partially exploded perspective view of a
rotating electric machine according to an embodiment of the
present disclosure.

FIG. 2 is an exploded perspective view of a cover member
and radial coils of the rotating electric machine.

FIG. 3 is a partial perspective view showing one side of
the cover member.

FIG. 4 is a plan view showing the one side of the cover
member.

FIG. 5 is a partial perspective view showing the other side
of the cover member.

FIG. 6 is a plan view showing the other side of the cover
member.

FIG. 7 is a partial sectional view of the cover member and
the radial coils.

FIG. 8 illustrates an upper part of the cover member and
a flow of a coolant.

FIG. 9 illustrates a lower part of the cover member and a
flow of the coolant.
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3
DESCRIPTION OF THE EMBODIMENTS

The embodiments will now be described with reference to
the accompanying drawings, wherein like reference numer-
als designate corresponding or identical elements through-
out the various drawings.

Referring to FIG. 1, a rotating electric machine 10 accord-
ing to an embodiment of the present disclosure includes a
stator 12, which has an annular shape, and a rotor (not
shown), which is disposed in the stator 12. A plurality of
teeth 14 are arranged along the inner periphery of the stator
12 in the radial direction. A plurality of slots 16 are formed
between adjacent teeth 14. The slots 16 are arranged in an
annular shape in the stator 12.

The slots 16 extend through the stator 12 in the axial
direction (direction of arrow A). An outer slot coil 18 and an
inner slot coil 20, which are insulated from each other, are
disposed in each of the slots 16 so as to extend in the axial
direction.

The outer slot coils 18 are arranged in an annular shape.
Each of the outer slot coils 18 has an outer coil end portion
18a at an end thereof. The outer coil end portion 18a has a
small width and protrudes from a ring-shaped end surface
12fof the stator 12 in the axial direction. The inner slot coils
20 are arranged in an annular shape so as to be located inside
of and coaxial with the annular shape of the outer slot coils
18. Each of the inner slot coils 20 has an inner coil end
portion 20q at an end thereof. The inner coil end portion 20a
has a small width and protrudes from the end surface 12f of
the stator 12 in the axial direction. The length of the outer
coil end portion 18a and the length of the inner coil end
portion 20q in the axial direction are set so that the outer coil
end portion 18a protrudes further than the inner coil end
portion 20a outward in the axial direction.

A cover member 22, having a ring shape, is disposed on
the stator 12 so as to cover at least a part of each of the outer
coil end portions 18a and the inner coil end portions 20a.
Referring to FIG. 2, the cover member 22 accommodates a
plurality of outer radial coils 24 on a surface 22a side and
accommodates a plurality of inner radial coils 26 on a
surface 225 side (facing the stator 12).

The cover member 22 is made of an electrically insulating
nonmagnetic material, such as a resin. The cover member 22
has substantially the same shape as the end surface 12fof the
stator 12. The cover member 22 includes an outer peripheral
portion 28a, which surrounds the outer peripheries of the
outer coil end portions 184 and the inner coil end portions
20a. The cover member 22 includes an inner peripheral
portion 285, which is surrounded by the inner peripheries of
the outer coil end portions 18a and the inner coil end
portions 20a. The outer peripheral portion 28a and the inner
peripheral portion 285 are ring-shaped plates that each have
a comparatively large width in the axial direction and a small
thickness in the radial direction. The width of the inner
peripheral portion 285 is larger than the width of the outer
peripheral portion 28a.

Referring to FIGS. 2 to 4, a plurality of outer wall portions
30a are integrally formed with the outer peripheral portion
28a of the cover member 22 so as to protrude from the
surface 22a and so as to be arranged at regular angular
intervals. Referring to FIG. 3, each of the outer wall portions
30a protrudes outward in the axial direction from an end
surface of the outer peripheral portion 28« by a length t1. In
plan view, each of the outer wall portions 30a extends
inward in the radial direction along an involute shape and is
integrated with an inner ring portion 32.
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The inner ring portion 32 has a large width in the axial
direction and a small thickness in the radial direction. The
position of an end of the inner ring portion 32 is separated
inward (toward the surface 225) from the position of an end
of the inner peripheral portion 285 by a length t2. A plurality
of support plate portions 34a are fixed to a bottom surface
of the inner ring portion 32 and an upper surface of the inner
peripheral portion 285. The support plate portions 34a are
disposed at positions that are continuous with the positions
of'the lower ends of the outer wall portions 30a. The support
plate portions 34a are separated inward from the end of the
inner peripheral portion 285.

Referring to FIGS. 5 and 6, a plurality of outer wall
portions 305 are integrally formed with the outer peripheral
portion 28a of the cover member 22 so as to protrude from
the surface 225 and so as to be arranged at regular angular
intervals. Referring to FIG. 5, each of the outer wall portions
304 protrudes outward in the axial direction from an end
surface of the outer peripheral portion 28a by a length t3. In
plan view, each of the outer wall portions 305 extends
inward in the radial direction along an involute shape and is
integrated with a corresponding one of rectangular portions
36. The outer wall portions 30a and the outer wall portions
305 are inclined in different directions in plan view. The sum
of the lengths of the outer wall portion 30a, the outer wall
portion 305, and the outer peripheral portion 28« in the axial
direction is substantially the same as the length of the inner
peripheral portion 285 in the axial direction.

The rectangular portions 36 each have a rectangular shape
that is elongated in the radial direction. A plurality of support
plate portions 346 are fixed to bottom surfaces of the
rectangular portions 36 and to the upper surface of the inner
peripheral portion 285. Each of the support plate portions
345 is separated inward (toward the surface 22a) from the
position of an end of the inner peripheral portion 285 by a
length t4.

Referring to FIG. 2, each of the outer radial coils 24 has
a substantially rectangular cross-sectional shape and is made
of an electroconductive material, such as copper. The outer
radial coil 24 has an involute shape in plan view and is
disposed between adjacent outer wall portions 30a of the
cover member 22. Referring to FIG. 7, each of the outer wall
portions 30a protrudes further than the outer radial coil 24
in the axial direction by a length S1. The outer radial coil 24
includes a joint portion 24a at an upper end thereof. The
joint portion 24a is disposed close to the outer peripheral
portion 28a and extends in the axial direction. The outer
radial coil 24 includes a connection portion 245 at a lower
end thereof. The connection portion 245 extends to a lower
end of the inner ring portion 32. The connection portion 245
is electrically connected to the outer coil end portion 18a of
the outer slot coil 18. The outer coil end portion 18a is
inserted through the rectangular portion 36 to be connected
to the connection portion 24b.

Referring to FIG. 2, each of the inner radial coils 26 has
a substantially rectangular cross-sectional shape and is made
of an electroconductive material, such as copper. The inner
radial coil 26 has an involute shape in plan view and is
disposed between adjacent outer wall portions 305 of the
cover member 22. Referring to FIG. 7, each of the outer wall
portions 305 protrudes further than the inner radial coil 26
in the axial direction by a length S2. The inner radial coil 26
includes a joint portion 26a at an upper end thereof. The
joint portion 26a is disposed close to the outer peripheral
portion 28a so as to extend in the axial direction. The inner
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radial coil 26 includes a connection portion 265 at a lower
end thereof. The connection portion 265 extends to the inner
peripheral portion 285.

The connection portions 265 is electrically connected to
the inner coil end portion 20a of the inner slot coils 20. The
joint portion 24a and the joint portion 26a are electrically
connected to each other, so that the outer radial coil 24 and
the inner radial coil 26 are electrically connected to each
other.

Referring to FIG. 4, a coolant supply unit 40 is disposed
above the cover member 22. A coolant M is supplied from
the coolant supply unit 40 to an upper part of the cover
member 22. An upper-side outer peripheral channel 42 is
formed on the upper part of the outer peripheral portion 28a
of the cover member 22. The coolant M, which is supplied
from the coolant supply unit 40, flows through the upper-
side outer peripheral channel 42 along the peripheral surface
by gravity.

A first outer radial channel 44q is formed in an upper part
of the cover member 22 on the surface 224 side. The coolant
M flows from the upper-side outer peripheral channel 42
through the first outer radial channel 44a along spaces
between the outer wall portions 30a and the outer radial coils
24 by gravity. An outside inner peripheral channel 46a is
formed in an upper part of the cover member 22. The coolant
M flows from the first outer radial channel 44a through the
outside inner peripheral channel 46a along the inner periph-
eral portion 285 by gravity.

A second outer radial channel 48a is formed in a lower
part of the cover member 22. The coolant M flows from the
outside inner peripheral channel 46a through the second
outer radial channel 484 along spaces between the outer wall
portions 30a and the outer radial coils 24 by gravity. A
lower-side outer peripheral channel 50a is formed in a lower
part of the cover member 22. The coolant M is discharged
from the second outer radial channel 48a through the
lower-side outer peripheral channel 50a along the outer
peripheral portion 28a by gravity. As necessary, a coolant
discharge unit 52 is disposed below the lower-side outer
peripheral channel 50q.

An outer coil cooling channel 54q, including the upper-
side outer peripheral channel 42, the first outer radial chan-
nel 444, the outside inner peripheral channel 464, the second
outer radial channel 484, and the lower-side outer peripheral
channel 50q, is formed on the surface 22a side of the cover
member 22.

Referring to FIG. 6, a first inner radial channel 446 is
formed in an upper part of the cover member 22 on the
surface 224 side. The coolant M flows from the upper-side
outer peripheral channel 42 through the first inner radial
channel 445 along spaces between the outer wall portions
306 and the inner radial coils 26 by gravity. An inside inner
peripheral channel 465 is formed in an upper part of the
cover member 22. The coolant M flows from the first inner
radial channel 445 through the inside inner peripheral chan-
nel 465 along the inner peripheral portion 285 by gravity.

A second inner radial channel 485 is formed in a lower
part of the cover member 22. The coolant M flows from the
inside inner peripheral channel 465 through The second
inner radial channel 485 along spaces between the outer wall
portions 305 and the inner radial coils 26 by gravity. A
lower-side outer peripheral channel 506 is formed in a lower
part of the cover member 22. The coolant M is discharged
from the second inner radial channel 485 through the
lower-side outer peripheral channel 505 along the outer
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peripheral portion 28a by gravity. As necessary, the coolant
discharge unit 52 is disposed below the lower-side outer
peripheral channel 505.

An inner coil cooling channel 545, including the upper-
side outer peripheral channel 42, the first inner radial chan-
nel 445, the inside inner peripheral channel 465, the second
inner radial channel 484, and the lower-side outer peripheral
channel 505, is formed on the surface 225 side of the cover
member 22.

An operation of the rotating electric machine 10, which
has the structure described above, will be described.

Referring to FIG. 4, when the coolant supply unit 40
supplies the coolant M to an upper part of the cover member
22, the coolant M flows along the upper-side outer periph-
eral channel 42 by gravity. Referring to FIGS. 4 and 8, the
coolant M flows from the upper-side outer peripheral chan-
nel 42 along the first outer radial channel 44a, which is
formed between the outer wall portions 30a and the outer
radial coils 24, by gravity.

The coolant M flows from the first outer radial channel
44a along the outside inner peripheral channel 46a of the
inner peripheral portion 286 by gravity. Referring to FIGS.
4 and 9, after flowing to a lower part of the cover member
22, the coolant M flows from the outside inner peripheral
channel 46a along the second outer radial channel 48a by
gravity. Then, the coolant M flows from the second outer
radial channel 48a along the lower-side outer peripheral
channel 50a by gravity and is discharged to the coolant
discharge unit 52 (see FIG. 4).

In the present embodiment, the coolant M can flow from
the upper part toward the lower part of the cover member 22
along the outer coil cooling channel 544 by gravity. Accord-
ingly, the coolant M can smoothly and reliably flow from
upper parts toward lower parts of the outer coil end portion
184, the inner coil end portion 204, and the outer radial coil
24.

Thus, the outer coil end portions 184, the inner coil end
portions 20a, and the outer radial coils 24 can be uniformly
cooled by using only gravity acting on the coolant M.
Therefore, it is not necessary to use a pump that has high
discharge capacity and that is comparatively expensive.
Accordingly, the entirety of the rotating electric machine 10
can have an economical and compact structure.

Referring to FIG. 6, when the coolant supply unit 40
supplies the coolant M to an upper part of the cover member
22, the coolant M flows along the upper-side outer periph-
eral channel 42. The coolant M flows from the upper-side
outer peripheral channel 42 along the first inner radial
channel 4454, which is formed between the outer wall por-
tions 305 and the inner radial coils 26, by gravity.

The coolant M flows from the first inner radial channel
44p along the inside inner peripheral channel 465 of the
inner peripheral portion 28b by gravity. After flowing to a
lower part of the cover member 22, the coolant M flows from
the inside inner peripheral channel 465 along the second
inner radial channel 4856 by gravity. Then, the coolant M
flows from the second inner radial channel 486 along the
lower-side outer peripheral channel 506 by gravity and is
discharged to the coolant discharge unit 52 (see FIG. 6).

Thus, the coolant M can flow from the upper part toward
the lower part of the cover member 22 along the inner coil
cooling channel 545 by gravity. Therefore, the coolant M
can flow from upper parts toward lower parts of the outer
coil end portion 184, the inner coil end portion 20q, and the
inner radial coil 26. Accordingly, the outer coil end portion
184, the inner coil end portion 20q, and the inner radial coil
26 can be uniformly cooled by using only gravity acting on
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the coolant M. As a result, the entirety of the rotating electric
machine 10 can have an economical and compact structure.

In the present embodiment, the rotating electric machine
10 includes the outer coil cooling channel 544 and the inner
coil cooling channel 54b. However, this is not a limitation.
A rotating electric machine according to the present disclo-
sure may include three or more coil cooling channels.

According to the present disclosure, a rotating electric
machine includes a slot coil, a plurality of radial coils, and
a ring-shaped cover member. The slot coil is inserted into a
slot formed in a stator. The radial coils are connected to the
slot coil at a plurality of coil end portions that are arranged
in an annular shape, and each of the radial coils extends in
a radial direction. The ring-shaped cover member covers at
least a part of each of the coil end portions, accommodates
the radial coils, and is attached to the stator.

The cover member includes an outer peripheral portion
that surrounds outer peripheries of the coil end portions, an
inner peripheral portion that is surrounded by inner periph-
eries of the coil end portions, and wall portions that extend
along the radial coils in the radial direction and that protrude
further than the radial coils in an axial direction.

A coil cooling channel is formed in the cover member.
The coil cooling channel includes an upper-side outer
peripheral channel, a first radial channel, an inner peripheral
channel, a second radial channel, and a lower-side outer
peripheral channel. A coolant that is supplied from an upper
part of the outer peripheral portion flows through the upper-
side outer peripheral channel along the outer peripheral
portion by gravity. The coolant flows from the upper-side
outer peripheral channel through the first radial channel
along spaces between the wall portions and the radial coils
by gravity.

The coolant flows from the first radial channel through the
inner peripheral channel along the inner peripheral portion
by gravity. The coolant flows from the inner peripheral
channel through the second radial channel along spaces
between the wall portions and the radial coils by gravity. The
coolant is discharged from the second radial channel through
the lower-side outer peripheral channel along the outer
peripheral portion by gravity.

In the rotating electric machine, preferably, the coil cool-
ing channel is formed at least on each of one side of the
cover member facing the stator and the other side of the
cover member facing away from the stator.

With the present disclosure, a coolant that is supplied to
an upper part of the outer peripheral portion of the cover
member flows along the upper-side outer peripheral channel
by gravity, and the coolant flows from the upper-side outer
peripheral channel along the first radial channel, which is
formed between the wall portions and the radial coils, by
gravity. After flowing from the first radial channel through
the inner peripheral channel along the inner peripheral
portion by gravity, the coolant flows from the inner periph-
eral channel along the second radial channel, which is
formed between the wall portion and the radial coil, by
gravity. Then, the coolant is discharged from the second
radial channel along the lower-side outer peripheral channel
by gravity.

Therefore, the coolant can flow from upper parts to lower
parts of the coil end portions and the radial coils by only
flowing downward by gravity. Accordingly, the coil end
portions and the radial coils can be uniformly cooled by
using only gravity acting on the coolant, and therefore the
entirety of the rotating electric machine can have an eco-
nomical and compact structure.
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Obviously, numerous modifications and variations of the
present invention are possible in light of the above teach-
ings. It is therefore to be understood that within the scope of
the appended claims, the invention may be practiced other-
wise than as specifically described herein.

What is claimed is:

1. A rotating electric machine comprising:

a slot coil that is inserted into a slot formed in a stator;

a plurality of radial coils that are connected to the slot coil
at a plurality of coil end portions that are arranged in an

annular shape, each of the radial coils extending in a

radial direction; and

a ring-shaped cover member that covers at least a part of
each of the coil end portions, that accommodates the
radial coils, and that is attached to the stator,

wherein the cover member includes

an outer peripheral portion that surrounds outer periph-
eries of the coil end portions,

an inner peripheral portion that is surrounded by inner
peripheries of the coil end portions, and

wall portions that extend along the radial coils in the
radial direction and that protrude further than the
radial coils in an axial direction, and

wherein a coil cooling channel is formed in the cover
member, the coil cooling channel including

an upper-side outer peripheral channel through which a
coolant that is supplied from an upper part of the
outer peripheral portion flows along the outer periph-
eral portion by gravity,

a first radial channel through which the coolant flows
from the upper-side outer peripheral channel along
spaces between the wall portions and the radial coils
by gravity,

an inner peripheral channel through which the coolant
flows from the first radial channel along the inner
peripheral portion by gravity,

a second radial channel through which the coolant
flows from the inner peripheral channel along spaces
between the wall portions and the radial coils by
gravity, and

a lower-side outer peripheral channel through which
the coolant is discharged from the second radial
channel along the outer peripheral portion by gravity.

2. The rotating electric machine according to claim 1,

wherein the coil cooling channel is formed at least on each
of one side of the cover member facing the stator and
the other side of the cover member facing away from
the stator.

3. A rotating electric machine comprising:

a stator having slots extending along a rotational axis of
the rotating electric machine;

slot coils provided in each of the slots, respectively and
having coil end portions which are arranged in an
annular shape viewed along the rotational axis;

radial coils each of which extends in a radial direction of
the annular shape and each of which is connected to
each of the coil end portions; and

a ring-shaped cover accommodating the radial coils and
attached to the stator so as to cover at least a part of
each of the coil end portions, the ring-shaped cover
comprising:

an outer peripheral portion surrounding the coil end
portions around the rotational axis;

an inner peripheral portion surrounded by the coil end
portions around the rotational axis;
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wall portions each of which extends along the radial
coils and is provided between the outer peripheral
portion and the inner peripheral portion viewed
along the rotational axis;

an outer peripheral channel extending along the outer 5

peripheral portion such that a coolant supplied into
the ring-shaped cover is to flow through the outer
peripheral channel by gravity;
an inner peripheral channel extending along the inner
peripheral portion and surrounded by the outer
peripheral channel viewed along the rotational axis
such that the coolant is to flow through the inner
peripheral channel by gravity;
radial channels each of which is defined between each
of the wall portions and each of the radial coils and
connects the outer peripheral channel to the inner
peripheral channel, the radical channels comprising:
a first radial channel through which the coolant is to
flow from the outer peripheral channel to the inner
peripheral channel by gravity; and

10

a second radial channel through which the coolant is
to flow from the inner peripheral channel to the
outer peripheral channel by gravity; and

the outer peripheral channel through which the coolant
is to flow from the second radical channel by gravity.

4. The rotating electric machine according to claim 3,
wherein the wall portions project with respect to the radial
coils viewed in the radical direction of the annular shape.

10 5 The rotating electric machine according to claim 3,
wherein
the ring-shaped cover includes a first side facing the stator
and a second side opposite to the first side in an axial
15 direction of the rotational axis, and

the outer peripheral channel, the inner peripheral channel,
the radial channels are provided at a first side and the
second side.



